
RHMARKS 

B\' this amendment, claims 1 , 6, 7, and 14 have been amended. Accordingly, claims 1-1 8 are 
pending in the present application. The claim amendments are supported by the specification, the 
accompanying figures, and claims as originally filed, with no new matter being added. The 
specification has been amended to update the priority data and to correct typographical errors. 
Accordingly, favorable reconsideration of the pending claims is respectfully requested. 

1 . Rejections Under the Judicially Created Doctrine of Double Patenting 

Claims 1-5 have been rejected under the judicially created doctrine of obviousness-t)pe 
double patenting over claims 1-9 of U.S. Patent No. 6,107,686 to Sandhu et al. (hereinafter 
'\Sancihir) for the reasons set forth on page 5 of the Office Action. Claims 6-18 have been rejected 
under the judicially created doctrine of obviousness-type double patenting over claims 1 -9 of Sandhu 
in view of U.S. Patent No. 5,708J03 to Jeng (hereinafter ''Jeng '303^') for the reasons set forth on 
pages 5-6 of the Office Action. 

These rejections will be addressed when allowable subject mater has been indicated by the 
I'xaminer. 

2. Rejections U nder 35 lj.S.C\ 102 and 1(J3 

Claims 1,3-9, 1 1-14, and 16-18 have been rejected under 35 U.S.C. 102(e) as anticipated 
by or, in the alternative, under 35 U.S.C. 103(a) as being obvious over. Av7,i,^ \303 for the reasons set 
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less elements, and requires less tabriealion than the slruetures taught hy Jcn^i \>03. In partieular, 
Jen^ *3(J3 diseloses interconnect leads composed ofa metal barrier layer 62, a metal layer 58, and a 
metal cap la\'er 60. As seen in Figures 17-18 oWJens^, *303, dielectric la\'er 64 contacts layers 60 and 
62, but does not contact the upper or lower surfaces of metal layer 58. In contrast, the upper and 
lower surfaces of the single conductive material of each line as recited in present claim 1 contact the 
respective one of the first and second dielectric layers. Thus, the presently recited structure of claim 
I provides a simpler design o\qx Jen^^ '303 while continuing to provide the advantage of reduced 
capacitance. 

With regard to independent claim 6 and dependent claims 7-9 and 11-13, Applicants note that 
present claim 6 recites: "the lower surfaces of each line of said plurality of lines is in contact with 
said upper surface of said first dielectric layer." This structure is simpler, has less elements, ard 
requires less fabrication than the structures taught by Jen^ '303, w^hich include a barrier layer ( 2 
below metal layer 58. As a result, the lower surface of metal layer 58 \x\Jeng '303 does not contact 
an underlying dielectric layer because of the barrier layer 62. Thus, the presently recited structure of 
claim 6 provides a simpler design over Jcng '303 while continuing to provide the advantage of 
reduced capacitance. 

With regard to independent claim 1 4 and dependent claims 7 and 1 6-18, claims 7 and 1 4 ha\ e 
been amended to recite that each ol the pluralil\ oflines has at least one side surtace and that "al 
least one side surface of the dielectric material is (being) in contact with at least one side surface of 
al least one ot lhe pluralit\ ot'lines." Present claim 14 turther recites a silicon dioxide layer o\'er a 
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dielectric material" to be "in contact with at least one side surface of at least one of the plurality of 
lines" as recited in claim 14. 

In contrast, as illustrated in iMgure 1 , Jcni^ '303 discloses a silicon dioxide la\er 36 as a liner 
surrounding the upper and side surfaces of the interconnect leads 58. 60, 62, preventing the lo\v-k 
material 64 from contacting the side surface of the leads. In addition to being a more complex 
structure than the one presently recited, the,/c^^7^iL,' '303 structure has the disadvantage of the relatively 
higher dielectric constant silicon dioxide being interdisposed between lines. This design is less 
efilcicnt and enables less device mini^iTnn/ation than having solely low dielectric constant materials 
between lines. 

Claims 2, 10, and 15 have been rejected under 35 U.S. C. § 1 03(a) as being unpatentable over 
Jcnf^ '30?^ in view of U.S. Patent No. 5,486,493 to Jeng (hereinafter ".Av?;t,' *493") for the reasons set 
forth on page 3 of the Office Action. Applicants respectfully traverse. 

Claims 2, 10, and 15 depend from claims 1, 6, and 14, respectively, and thus include the 
limitations thereof, including the specific limitations discussed hereinabove with respect to the 
rejections ovcrJen^ '303. In addition to being absent from Jeni^ \303, such limitations are also not 
taught or suggested in Jeni^ '493. 'fhus, e\ en if the cited references are combined as suggested by 
the l;\aininer. not all ot^thc claim limitations arc met. 

Claims 4, 12, and 17ha\ebecn rejected under 35 U.S.C\ j:^ 1 0'^Ma) as being unpatentable cner 
Jc}i{^ '303 in view of l i.S. Patent No. 5,420.075 to llomma et al. (hereinafter ^^Ilommcr) for the 
reasons set forth on page 4 of the Office .Action. .Applicants respectfully tra\'erse. 

i \ 1^ I I"' tV(Mi> clninis 1, ^ ;nid 14. rc^pccti\ clw and thus include the 





suggested in Uomma. Thus, e\ en itThe eited references are combined as suggested by the Examiner, 
not all of the claim limitations are met. 

According!)', for at least the abo\'e reasons, claims 1-18 are not anticipated by or obvious 
over the cited references. Applicants therefore respectfully request that the rejections of the claims 
under 35 U.S.C. ^ 102(e) and/or § 103(a) be withdrawn. 



In view of the foregoing. Applicants respectfully request favorable reconsideration and 
allowance of the present claims. In the event the Examiner finds any remaining impediment to the 
prompt allowance of this application that could be clarified by a telephone interview, the Hxaminer is 
respectfully requested to contact the undersigned attorney. 
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IN Tni; spi;ciFicA ric)N: 

The paragraph beginning at page 2, Hne 2 has been amended as follows: 

This appMcalion is a divisional application of United States Patent Application Serial 
No. 08/677.514 [677,514], tiled on July 10, 1 996, now United States Patent No. 6, 1 07, 1 83, 
which is incorporated herein by reference. 

The paragraph beginning at page 3, line 6 has been amended as follows; 

One way to decrease unneeded capacitance between metal lines in an integrated 
circuit is to decrease the dielectric constant of the material between them. Silicon dioxide, 
the material of choice for interlevel dielectrics, has a relatively high dielectric constant. 
Replacing silicon dioxide with a material having a lower dielectric constant would thus 
provide reduced capacitance. Useable materials having a low dielectric constant (e.g. less 
than about 3.6.) are generally much less stable than silicon dioxide and are thus unable to 
reliably protect the metal lines, and arc unable to withstand further processing. 

The paragraph beginning at page 3, line 13 has been amended as follows: 

One way to gain some of the benefits of low dielectric constant materials is shown in 
Figure 1 . Figure 1 is a partial cross section of a partially formed integrated circuit device. A 
substrate or lower layer 12 has a first dielectric layer 14 comprised of a traditional dielectric 
material such as silicon dioxide. Lines of conductive material 16, typically metal, overlie 
first dielectric layer 14. A material with a dielectric constant lower than that of silicon 
dioxide 18 is located in between lines of conductive material 16. Fines of conductive 
material 16 together with low dielectric constant dielectric material 18 are co\'ered by a 
>ccond dielectric la\er 21 comprised of a traditional dielectric material such as silicon 
dioxide. Second dielectric la\cr 21 together with first dielectric la\er 14 isolate low 
dielectric c(Mistant dielectric material IX iVom other portions of the int egrate d | integrate | 
circuit. Second dielectric la>er 2 1 allous further processing, including formation of ccMitact 
holes tor contacting lines of conductive material 16 such as contact hole 46. withiuit 
exposing dielectric material 18 to processing agents. 

The paragraph beginning at page 5. line 2 has been amended as follows: 




conducti\c material adjacent thereto, and the upper surface of the dielectric material 
extending higher than the upper surface of lines oj^x^nduciix e material adjacent thereto, thus 
reducing fringe and total capacitance between the lines of conductive material. The dielectric 
material, which has a dielectric constant of less than about 3.6. does not extend directK 
abo\ e the upper surface of the lines of conductive material, allowing tbrmation of subsequent 
contacts down to the lines of conductive material without exposing the dielectric material to 
further processing. 

IN THF: CLAIMS: 

Claims K 6, 7, and 14 have been amended as follows: 

1. (Once Amended) An interlevel dielectric structure comprising: 

a HI st dielectric layer situated on a semiconductor substrate, said first dielectric layer 
having an upper surface; 

a plurality of lines comprised of a single conductive material extending along said 
upper surface of said first dielectric layer, each line of said plurality of lines having upper and 
lower surfaces, and adjacent lines of said plurality of lines having spaces situated 
therebetween, the lower surfaces of each line of said plurality of lines being in contact with 
said upper surface of said first dielectric layer; 

a second dielectric layer above both said plurality of lines and said first dielectric 
layer, said second dielectric layer having a lower surface in contact with the upper surface of 
each line of said plurality of lines; and 

a dielectric material situated in said space between adjacent lines of said plurality of 
lines, said dielectric material not extending over the upper surface of each line of said 
plurality of lines, the upper surface of said dielectric material being higher than the upper 
surface of each line of said plurality of lines, the lower surface of said dielectric material 
being lower than the lower surface of each line of said plurality of lines. 

6. (Once Amended) An interlevel dielectric structure comprising: 

a first dielectric layer situated on a semiconductor substrate, said first dielectric layer 
ha\ ing an upper surface: 

a plurality of lines comprised of a conductn e material extending along said upper 
surlace ol'said first dielectric layer: wherem: 

each line of said plurality of lines has an [both a| upper surface, [and] a lower 
surface , and at least one side surface : 

adjacent lines t)f^said pluralit\ of lines ha\ e spaces situated therebetween: 
the lower surfaces ol'cach line c^f said pluralit) of lines is in contact with said 



a second dielectric la>er abo\e both said plurality of lines and said first dielectric 
la\ er, said second dielectric la\ er ha\ ing a lower surface in contact \\ ith tlie upper surface of 
each line of said plurality of lines; and 

a dielectric material situated in said space between adjacent lines of said plurality of 
lines, said dielectric material not extending over the upper surface of each line of said 
plurality of lines, the upper surface of said dielectric material being higher than the upper 
surface of each line of said plurality of lines, the lower surface of said dielectric material 
being lower than the lower surface of each line of said plurality of lines. 

7. (Once Amended) The interlevel dielectric structure as defmed in Claim 6, wherein: 

said la\ er of refractory metal nitride has an electrical insulation layer thereon, 

said electrical insulation layer having thereon said second dielectric layer ; and 

at least one side surface of the dielectric material is in contact with at least 

one side surface of at least one of th e plura lity of lines . 

14. (Once Amended) An interlevel dielectric structure comprising: 

a first dielectric layer situated on a semiconductor substrate, said first dielectric layer 
having an upper surface; 

a plurality of lines comprised of a conducti\'e material extending along said upper 
surface of said first dielectric layer; wherein: 

each line of said plurality of lines has an [both a] upper surface, [and] a lower 
surface , and at least one side surface ; 

adjacent lines of said plurality of lines have spaces situated therebetween; 
the lower surfaces of each line of said plvirality of lines is in contact with said 
upper surface of said first dielectric layer; 

the upper surface of at least one line of said plurality of lines has thereon a 
lav cr of titanium nitride; 

said layer of titanium nitride has thereon a silicon dioxide layer; 
said silicon dioxide layer not beinu in contact with at least one side surface of 
at least one c^f the plu ralit\ of lines [has thereon said second dielectric layer]; 
a second dielectric layer abo\c both said pluralit\ c^f lines and said Insl dielectric 
!a\ci\ said second dielectric la>cr ha\ mg a Kn\cr surface in contact \\ ith the sili con dioxide 
lavcr |thc upper surface) ol'each line of said pluralit\ of lines: and 

a dielectric material , havin^ at least one side surface , situated in said space between 
adjacent lines of said plurality of lines, said dielectric material not extending over the upper 
surface of each line of said plurality of lines, the upper surface of said dielectric material 
being higher than the upper surface of each line of said plurality of lines, the lower surface of 
said dielectric material being lower than the lower surface of each line of said plurality ot^ 
' " '^^1 1^ ir* !xT vide suffice of the dielectric n^aterial beini^ in contact with at least one 



